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[57] ABSTRACT

Apparatus for supporting a perforated plate (24) air
distributor for a fluidized bed combustion boiler. The
plate (24) is supported (26) around its entire periphery,
and at given points (42) within its periphery, in such a
manner that it is free to expand due to thermal growth
in a horizontal direction, while still being capable of
supporting a vertical load (12) without sagging, buck-
ling, or being subject to failure.

1 Claim, 4 Drawing Figures

l\\ /n\.’ ‘Q\L‘L yam Yy 17 n//
0400 4 +00 040004 +
600006000000 000000000 + + v 1338533388 ‘% 3éé 30003 & +
00008000 00Q0000 o 0 000 Q0000000
899000000 . 4 9990288 gogsase 00000060
+ 000400 + +000+00 °
9000000 000000 * o *11%833343 ot $38058°°F ¥ A
000 -X-3-1] [-3-7-1-]
©90 ] aao
+00 + + 00 4

O

metsmeres + | [gggmeer ¢ ¢ [
0000000 coc000

38080+ . 355e 28
060 + + tgga <+ + +
co 0o

+ o+ o+ o+ 4+ o+ o+ o+ +
+ + 24 + +[]l+ + 24

|~ 30




U.S. Patent Nov. 17, 1981 Sheet 1 of 2 4,300,458

44 40 24
27 er 47—23:% 42
26 ( 26)f 24 46 50
62
247 o J/r v 27 48’\;
160
a7 ] 54
% 56
28 ¢
4
Fi16. 4 Fic. 3



U.S. Patent Nov. 17, 1981 Sheet 2 of 2 4,300,458

40
[/
Y
+
+
+
+
+
+
+
+
+
+
+
+
+

I1T
4
-]
o
o
]
o

+00

Q00

g00

o000

+00

oo

+

-+

-

-+

+o000+4
o ocoo

oo

o

+

+

+

(@] + o+ 4+ o+ o+ )+ o+ o+ + + +
< |
B2 A . T I R R S N
q o
AR R B R e
¢| 9V
[L2] ;g + + o + -+ + 4+ + + + + +
o .oocoo oo
'}-ooo0o00 o000
'] toco+o  + + + + + +o00+ + + 4 +
1585888800 3998800 a1
[-oocooco00 ©0600000
+000 4000+ + + + + 400040 4 + + + N

+++++++A+++ + o+
" S

.
o + + 4+ o+ o+ + 4]+ O + + 4+ o+ o
N —
R T
\ + o+ 4+ + o+ o+ + 4 + o+ 4+
N
to 4+ 4 + o+ +|{+ o+ o+ gl + 0+ o+
00 P
00000 o2,
©00000
900028 + + 4+ O 4113000+ 4 + O+ o+ \
0000000 N 00000
000000000 0000000
000000000 Y“_‘~ 0000000 (@]
+ooo+o000+ + + 4 + || +o0o0o+0  + + + + + M
O
< L I L
\_:
B S TSR i
0+ T | O et + o+
oo < ° <
000 o o N
+oo0+  + + o+ +|l+ + o+ + O+ o+
[\ 00000 o
[4Y] 000000 000
000000 0000
+00040 - + -+ + + 4000+ + -+ + + +
\ | L oosoo000 00000
{000000000 0000000
[50000 0000 0000000
+000+ 000+ + += + + 400040 + 4 -+ + +

20



4,300,458

1

APPARATUS FOR SUPPORTING A PERFORATED
PLATE AIR DISTRIBUTOR FOR A FLUIDIZED
BED ’ ,

BACKGROUND OF THE INVENTION

Due to increasing concern about the effect of certain
pollutants that result from coal burning, alternate meth-
ods for burning coal are being tried. One such alternate
method that is employed to reduce the production of
oxides of sulfur uses a fluidized bed, in which the force
of the flowing combustion air is used to keep the coal
particles in a quasi-fluid state. Limestone particles are
included in the bed, and the heat of combustion causes
the limestone to give off some carbon dioxide, forming
quick lime. Quick lime reacts with sulfur trioxide or
oxygen and sulfur dioxide to produce a calcium sul-
phate coating on the limestone. The sulfur content of
the stack emission is thereby reduced.

The bed is operated at about 1550° F. to optimize the
sulfur capture reaction, and thus the perforated plate
through which the fluidizing and combustion air flows
is at approximately 1300° F. during normal operation.
The air enters at approximately 600° F. When the unit is
started up and shut down, this perforated plate is sub-
ject to wide thermal swings, and thus it must be capable
of freely expanding and contracting. Also, it must be
capable of supporting the coal and limestone bed. This
load can be as heavy as 400 Ibs. per square foot when
the unit is operating at full load.

SUMMARY OF THE INVENTION

20

In accordance with the invention, the perforated -

plate of a fluidized bed is made up of a plurality of
side-by-side small plates, so that the thermal growth of
each plate is considerably less than would be the case if
one large plate were used. Each plate is supported
around its entire periphery, and also at given points
within its periphery, in such a manner that the plate is
free to thermally expand in a horizontal direction with-
out sagging or buckling under load.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partial side elevation of a fluidized bed
boiler for the conbustion of coal;

FIG. 2 is an enlarged plan view of the perforated air
plate taken on line 2—2 of FIG. 1, with the coal re-
moved;

FIG. 3 is an enlarged sectional side view taken on line
3—3 of FIG. 2; and

FIG. 4 is an enlarged sectional side view taken on line
4—4 of FIG. 2.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Looking now to FIG. 1, numeral 10 denotes a coal
" fired fluidized bed furnace having a bed 12 in which
fluidized coal is burned. Coal and limestone are continu-
ally introduced to the furnace through duct 14 from
hopper 16. A rotary air lock 18 or similar equipment
meters coal and limestone into the furnace as required.
Air to support combustion of the coal, and to fluidize
the bed of solid material is introduced from beneath the
" air distributor 20 through duct 22 and holes 23 in the
grate (FIG. 2). Ash and limestone are discharged from
the fluidized bed 12 by 25, a metered drain line which
regulates bed depth.
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Turning now to FIGS. 2-4, the construction of and
manner in which the grate 20 is supported is shown in
more ‘detail. The air distributor 20 is made up of a plu-
rality of relatively square perforated plates 24 (FIG. 2).
Each plate is supported around its entire periphery by
being clamped between a pair of jaws of clamps 26
(FIG. 4), which jaws are held together by nuis and
bolts. These jaws or clamps 26 are left sufficiently loose
$0.as to permit the plates 24 to slide therebetween when
they expand and contract with thermal swings when the
unit is started up and shut down. FIG. 4 shows the
support at the juncture between two of the plates 24.
Around the outside edges of the grate 20, only one set of
jaws is required to support the one plate. The jaws 26
enclose a gasket strip 27. The clamping of the jaws 26
compresses the gasket strip 27. Compression of the
gasket strip 27 to the air distributor plate 20 prevents
leakage around the air distributor plate 20 from the duct
22 to the fluid bed furnace 12. The jaws 26 illustrated in
FIG. 4 are supported by a beam 28 which extends en-
tirely across the grate 20, and is supported by the outer
wall 30 of the furnace 10.

Looking now to FIG. 3, the manner in which the
plates 24 are supported at points within their periphery
is shown in more detail. As shown, holes 40 are formed
at uniformly spaced points across the plates 24. A bolt
42 threaded at both ends has its upper end extending up
through the hole 40. The bolt 42 is tightly locked onto
the plate 24 by means of a pair of nuts 44 and 46, with
a washer 47 positioned beneath the plate. A welded
joint may also be used. The lower end of the bolt is
loosely secured to 2 structural channel bar 48, in such a
manner as to permit the bolt to move horizontally with
respect thereto. Two pairs of lock nuts, 50, 52 and 54, 56
accomplish this. A pair of oversized washers 58 and 60
are also used. In this manner, as the plate 24 moves
horizontally with thermal expansions and contractions,
the bolt 42 is free to move within the oversized hole 62
in the channel bar 48, while the vertical load on the
plate 24 is stifl picked up and supported by the channel
bar 48. This prevents the plate 24 from sagging or buck-
ling under the load of coal and limestone, which load
can reach the order of 400 lbs. per square foot at full
load operation. The channel bars 48 are secured at their
ends to the walls of the fluidized bed housing.

From the above, it can be seen that a fluidized bed
perforated plate is provided which can support the
material thereon while still being capable of thermally
expanding and contracting as the unit is started up and
shut down. By using a plurality of small plates to make
up the entire bed, the amount of growth or movement is
minimized. In other words, each plate grows much less
than one large plate would. Each plate is supported
around its entire periphery and at given spaced points
within its periphery so as to be free to move horizon-
tally.

A preferred plate 24 is 4" thick and will be at approxi-
mately 1300° F. during operation. The plate is approxi-
mately 4} feet square. The air flowing through the hole
in the plate is approximately 600° F., with the air holes
being about 1" apart and the plate being supported by
the channel member at points approximately 7" apart.
Each plate will grow about §” in each direction so that

‘each bolt 42 must be capable of moving half that dis-

tance, or §”. The present structure permits this growth.
We claim:
1. A fluidized bed system, including a furnace having
side walls and containing grate means, said grate means
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being made up of a plurality of grate plates, means for
introducing carbonaceous fuel particles onto the grate
means, duct means for introducing high velocity air
beneath the grate means for fluidizing and supporting
combustion of the carbonaceous fuel, support means for
the grate means, said support means including fixed
support bars which extend beneath each grate plate
across the width of the furnace and are attached to and
supported by the side walls of the furnace, and means
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4
connecting each grate plate to the support bars in such
a manner that the grate plates are free to expand and
contract relative to the fixed support bars, and wherein
each grate plate is further supported around its entire
periphery by clamp members which permit each grate
plate to move horizontally with respect to the clamp

members supporting its periphery.
* * * * *



